We determined the sequences for a 260-base segment amplified by the polymerase chain reaction (corresponding to positions 44 to 337 in the Escherichia coli 16s rRNA sequence) from seven strains of fast-growing soybean-nodulating rhizobia (including the type strains of Rhizobium fredii chemovar fredii, Rhizobium fredii chemovar siensis, Sinorhizobium fredii, and Sinorhizobium xinjiangensis) and broad-hostrange Rhizobium sp. strain NGR 234. These sequences were compared with the corresponding previously published sequences of Rhizobium leguminosarum, Rhizobium meliloti, Agrobacterium tumefaciens, Azorhizobium caulinodans, and Bradyrhizobium japonicum. All of the sequences of the fast-growing soybean rhizobia, including strain NGR 234, were identical to the sequence of R. rneliloti and similar to the sequence of R. leguminosarum. These results are discussed in relation to previous findings; we concluded that the fast-growing soybean-nodulating rhizobia belong in the genus Rhizobium and should be called Rhizobium fredii.
In 1982 Keyser et al. described fast-growing rhizobia which produced nodules and fixed atmospheric nitrogen on the roots of soybeans and were isolated in the People's Republic of China (15) . These bacteria had cultural and physiological properties that were typical of the fast-growing rhizobia classified in the genus Rhizobium (20, 25, 33) , although their host range was similar to that of the slowgrowing species Bradyrhizobium japonicum (10, 25) . The results of DNA-DNA hybridization studies indicated that the fast-growing soybean-nodulating (FGSN) rhizobia form two closely related groups but exhibit low levels of relationship to the type strains of other rhizobial species (23) . Consequently, these organisms were placed in a new species, which was designated Rhizobium fredii (22) . The results of serological and phylogenetic studies (13, 19, 29) indicated that R. fredii and Rhizobium meliloti are related.
The work described above was based on 11 strains of fast-growing soybean rhizobia collected in 1982 (15) . In 1988 Chen et al. (4) described the results of a numerical taxonomic study involving 9 of the 11 strains that were originally classified as R . fredii and 24 additional strains of fastgrowing soybean rhizobia. These organisms were compared with 25 named strains belonging to the genera Rhizobium, Bradyrhizobium, and Agrobacterium. Chen et al. (4) found little relationship between the FGSN rhizobia and the named strains and proposed that R. fredii should be reclassified in a new genus, Sinorhizobium.
In this paper we describe partial sequences of 16s rRNA genes from representative strains of FGSN rhizobia that were obtained from W. X. Chen and from the U.S. Department of Agriculture. We compared these sequences with sequences from the corresponding regions in R. meliloti, Rhizobium leguminosarum, Agrobacterium tumefaciens, Azorhizobium caulinodans, and B. japonicum. Below we also discuss the evidence for and against classification of the FGSN rhizobia in a separate genus, Sinorhizobium; we concluded that this classification is not justified.
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MATERIALS AND METHODS
Bacterial strains and growth conditions. The strains which we examined are listed in (2) and YMA (27) agar media after incubation for 4 days at 30°C. DNAs were obtained from cultures grown on TY agar slopes, and cultures were maintained on TY agar slopes at 4°C.
DNA preparation. DNA was extracted by using a simple procedure involving lysis with sodium dodecyl sulfate, phenol extraction, and ethanol precipitation (34) .
DNA amplification and sequencing. Genomic DNA from each strain provided the template from which a 260-bp segment of the 16s rRNA gene was amplified by using the polymerase chain reaction, purified, and sequenced by using the methods and primers (5'-TGGCTCAGAACGAACGCT GGCGGC-3' and 5'-CCCACTGCTGCCTCCCGTAGGAGT-3') described previously (34) .
Nucleotide sequence accession number. The sequence of the type strain of R. fredii, strain USDA 205, has been deposited in the GenBank/EMBL data library under accession number M74163.
RESULTS
16s rRNA sequence data. The sequence data are shown in Fig. 1 . The 260-base fragment corresponded to positions 44 to 337 in the Escherichia coli 16s rRNA sequence; numbering is in accordance with the overall alignment for the rhizobia (34) . The sequences determined for the two chemovars of R. fredii, Sinorhizobium fredii, Sinorhizobium xinjiangensis, and strain NGR 234 were identical to the sequence published previously for R . meliloti NZP 4017 (34) . The corresponding sequence for R . leguminosarum 8002 (34) , which was the same as the sequences for several other R. feguminosarum strains, including the type strain (33a), differed from the R . fredii sequence at seven nucleotide positions. In contrast, the sequences for strains classified in other genera of the family Rhizobiaceae, including strains of Agrobacterium turnefaciens, Azorhizohium caulinodans, and B . japonicum, differed from the Rifredii sequence at 21, 38, and 37 nucleotide positions, respectively (32, 34) .
Phylogenetic relationships. The phylogenetic relationships between R. fredii and strains belonging to related bacterial genera are shown in Fig. 2 . Figure 2 was constructed by using the neighbor-joining method (21) from a Jukes-Cantor distance matrix that was derived from the sequences in Fig.  1 and the corresponding parts of previously published sequences available from the Genbank/EMBL data library (34) . Positions 26 to 41 were omitted because this stem loop varied in length among the sequences that were compared and could not be aligned unambiguously. The partial 16s rRNA sequence data which we used yielded a phylogeny for the alpha proteobacteria (34) which was in good agreement with previously described conclusions that were based on the similarities of whole 16s rRNA molecules (31).
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DISCUSSION
Taxonomic position of strain NGR 234. Strain NGR 234 was one of the fast-growing tropical rhizobial strains that were isolated by Trinick (26) . These organisms had various host ranges and resembled R. meliloti in their bacteriological properties. Strain NGR 234 was isolated from Labfab purpureus but was also effective on many other plants, including soybeans. Although this strain has been studied widely (see references 3 and 24 for reviews), it has never been assigned to any formal species. Our 16s rRNA data indicate that it is closely related to R . meliloti and the FGSN rhizobia. Young and Johnston (35) pointed out that the nodD gene of strain MPlK3030, a derivative of strain NGR 234 (12) , is almost identical to the nodD1 gene of strain USDA 191 (l), a representative FGSN strain, and these genes are quite distinct from all of the other nodD genes that have been sequenced so far. Furthermore, strain NGR 234 cross-reacts strongly with antisera prepared against various FGSN rhizo-bia and reacts specifically with antiserum prepared against somatic antigens from the type strain of R..fredii, strain USDA 205 (19) . Consequently, it seems likely that strain NGR 234 belongs to the same species as the FGSN rhizobia, but a DNA-DNA relatedness study is needed to confirm this.
Taxonomic position of FGSN rhizobia. We reviewed our results in relation to all of the available data in order to determine the taxonomic position of the FGSN rhizobia.
Assessment by DNA relatedness. Scholla et al. (23) determined the levels of DNA relatedness among five strains of FGSN rhizobia and reference strains of R . leguminosarurn bv. trifolii, R. leguminosarum bv. phaseoli, R. leguminosarum bv. viciae, R. meliloti, "Rhizobium lupini," and B. japonicum. These authors found a mean level of relatedness between the fast-growing soybean rhizobia and the reference strains of 20.0%. Chen et al. (4) concluded that the fastgrowing soybean rhizobia should not be classified as Rhizobium or Bradyrhizobium species. Two points should be made here. First, the spectrophotometric hybridization method that was used by Scholla et al. (23) is not accurate at this level of relatedness (9) . Second, the range of values which Scholla et al. obtained (5 to 40%) indicates that some of the strains may be within the range expected for closely related species (14) . Consequently, these values provide no justification for placing the fast-growing soybean rhizobia in a separate genus.
Wedlock and Jarvis (29) compared the original 11 strains of fast-growing soybean rhizobia with representative strains belonging to nine other DNA relatedness groups in the Rhizobiaceae (6, 11, 16) . These authors confirmed that the fast-growing soybean rhizobia constituted a new DNA relatedness group but also found that all strains of R. fredii exhibited moderate levels of relatedness (mean, 41.5%; range, 36 to 44%) with R . meliloti NZP 4009 (= SU47). This indicated that R . fredii and R . meliloti are closely related species (14) .
Assessment by rRNA similarity. Chen et al. (4) overlooked a relevant publication by Jarvis et al. (13) , who included two strains of R. fredii, strains USDA 191 and USDA 208, in a study of intra-and intergeneric similarities among the rRNA cistrons of strains representing nine DNA relatedness groups within the Rhizobiaceae (6, 11, 16) . Five strains of R. meliloti had a mean thermal denaturation value of 81.6"C (range, 81.8 to 81.4"C) with rRNA from R . rne/i/oti NZP 4009, and the two strains of R . fredii had thermal denaturation values of 81.2"C with the same reference rRNA. This result agrees with the DNA relatedness data (29) and indicates that sequence homology was conserved across the whole 23s rRNA cistron in the strains of R. meliloti and R. fredii examined. This result was independently confirmed by the data in Fig. 1 , which shows that we observed no differences among the sequences of a 260-bp region in the 16s rRNA cistrons from R . meliloti and several reference strains which represented the diversity of fast-growing soybean rhizobia examined by Chen et al. (4) . However, Fig. 1 and 2 indicate that this method is capable of detecting differences between R . meliloti and R. leguminosarum (mean difference in thermal denaturation values, 1.7"C) or between R. meliloti and an Agrobacterium sp. (mean difference in thermal denaturation values, 2.9"C) (13) . We concluded that phylogenetic data support inclusion of the fastgrowing soybean rhizobia in the genus Rhizobium as a separate species, Rhizobium fredii, and do not support transfer of these organisms to a new genus, Sinorhizobium. This conclusion is also consistent with the results of previously published studies of the organization the nifgene (1, 8, 17) and with serological data (19) .
Assessment by numerical taxonomy. In their phenotypic study Chen et al. (4) examined each strain for 240 characters and presented a dendrogram in which the FGSN rhizobia were in phena I and 11, which could be clustered together at a similarity index value of 58.5%. Reference strains of Rhizobium and Bradyrhizobium species were clustered together at a similarity index value of 62.3%. These two groups could be combined at a similarity index value of 50%. Chen et al. concluded that the FGSN rhizobia are sufficiently different to be classified in a separate genus, Sinorhizobium. However, the deeper levels of branching in phenetic dendrograms cannot be taken as an infallible guide to the true relationships between primary clusters. These relationships can be verified only by comparison with the results of another method, such as DNA-DNA or rRNA-DNA hybridization (7). This was illustrated by two recent studies involving numerical taxonomy and root nodule bacteria. In one, Chen et al. (5) used a similarity coefficient and clustering strategy different from the coefficient and strategy used in their previous study (4) and presented a revised dendrogram in which the genus Agrobacterium was outside the Rhizobium cluster and the level of similarity between the genera Rhizobium and Sinorhizobium had increased from 50% (4) to 70% (5). In the second study, Zhang et al. (36) compared the rhizobia from tree legumes with named Rhizobium and Bradyrhizobium reference strains. The dendrogram which they presented indicated that R. meliloti is less similar to R. leguminosarum than to Bradyrhizobium sp. Zhang et al. did not comment on this novel observation except to recommend genomic studies to determine the exact taxonomic position of the leguminous tree rhizobia. Instead, they concentrated on the distribution of the tree legume rhizobia among the primary clusters. We concluded that Chen et al. (4) attached undue significance to the deeper levels of branching in their dendrogram; this alone could not justify the establishment of a new genus of root nodule bacteria.
Taxonomic conclusions. The designation of fast-growing soybean rhizobia as a separate species (22) is supported by the phenotypic differences observed by Chen et al. (4) , while the close phylogenetic relationship between these bacteria and R. meliloti indicates that both taxa belong to the same genus, Rhizobium. Thus, the name Sinorhizobium is a synonym of the name Rhizobium, and Rhizobiumfredii is the correct name for the fast-growing soybean rhizobia. This conclusion is based upon phenetic and phylogenetic results and conforms with the principle that "nomenclature should reflect genomic relationships to the greatest extent possible" (18, 28) . Judgement should be reserved on R. fredii chemovar siensis (22) and the organism currently designated Sinorhizobium xinjiangensis (4) until the existence of these taxa as discrete entities is confirmed by additional phenotypic and DNA relatedness studies, respectively.
